Charge density analysis of a pentaborate ion in an ammonium borate: toward the understanding of topological features in borate minerals.
Structural and charge density distribution studies have been carried out on a single crystal data of an ammonium borate, [C(10)H(26)N(4)][B(5)O(6)(OH)(4)](2), synthesized by solvothermal method. Further, the experimentally observed geometry is used for the theoretical charge density calculations using the B3LYP/6-31G** level of theory, and the results are compared with the experimental values. Topological analysis of charge density based on the Atoms in Molecules approach for B-O bonds exhibit mixed covalent/ionic character. Detailed analysis of the hydrogen bonds in the crystal structure in the ammonium borate provides insights into the understanding of the reaction pathways that could result in the formation of borate minerals. The net atomic charges and electrostatic potential isosurfaces also give additional input to evaluate chemical and physical properties in such systems.